VO : The steam generators are essential components in a nuclear power plant. We are visiting the evolutionary power reactor, the EPR, the latest generation 3 nuclear power plant. The EPR has four steam generators, the SG's. Their function is to transfer energy in the form of heat from the primary loop to the secondary loop to create steam to drive the turbines. The energy produced by the reactor core is converted into heat and carried by the primary water, in red. In the SG, the heat is transferred to the secondary loop, in yellow. The SG's performance directly depends on its design and construction. The forgings that make up the SG primary part are clad with stainless steel or nickel alloy. The tube bundle is the core of heat transfer. Items on both the secondary side and primary side can withstand high stresses at high temperature. The SG weighs 510 tons, is 25 meters high, and 5.2 meters in diameter. There are no moving parts inside the steam generator. Every second, 5.5 cubic meters of primary water enters the hot leg channel head, and exits the cold leg channel head. The primary water flows through the tubes, heating the secondary water through the tube walls. It loses 40 degrees centigrade during the heat transfer. The bundle is made up of 6000 tubes, representing a distance of 140 kilometers. The exchange area equals 8000 square meters, equal to three football fields. The primary water enters the SG at 330 degrees centigrade and exits at 290 degrees. It is still liquid, since the pressure of 155 bars is maintained inside the primary loop. The tube sheet is 600 millimeters thick, and separates the primary and secondary sides of the SG. It is designed to withstand large differences in temperature and pressure. Water enters the secondary loop in the liquid state, relatively cold, and exits in the form of steam, full of energy. Feed water entering the SG is distributed by an annular tube, the feed ring. Three tons of water flow down the steam generator walls every second. The tube bundle wrapper has two functions : to channel the secondary water to the bottom of the steam generator, and to protect the bundle of 6000 tubes. The cold secondary water flows down the annular space between the SG shell and bundle wrapper. It warms when it comes into contact with the tube bundle. It starts boiling and rises in the form of steam through the SG center part. At this stage, the steam is wet with water droplets that could have a detrimental effect on the turbine output and could even provoke fast wear. The swirl vane moister separators separate these droplets by centrifugal force. The shape of the 53 separators imparts a helical motion to the wet steam, forcing any droplets against the walls of the separator, thus removing the liquid from the steam. The removed liquid drains back to the bottom of the steam generator, where it is heated again, and repeats the steam cycle. Meanwhile, the steam continues up to the second step of drying, the dryer units. In the dryer unit, the steam flows through 1032 dryer vanes. The dryer vanes force the steam through a tortuous path that squeezes any remaining moisture from the steam. Any liquid removed from the steam drains back to the bottom of the steam generator to repeat the steam cycle. Now the steam is dry steam., and is ready to pass through the turbines, so that the energy of its heat is converted into electricity. Throughout their travel, the primary and secondary waters are never in contact with each other. In the 1650-megawatt EPR, the four steam generators fulfill their function of energy transmission, creating electricity for 1 million inhabitants.

